ABSTRACT. Our objective here is to prove that the uniform convergence of a sequence of Kurzweil integrable functions implies the convergence of the sequence formed by its corresponding integrals.
Introduction
The Kurzweil integral for Riesz space-valued functions has been investigated in various papers (see, for example, [2] , [3] , [5] , [7] , [9] ). In [9] , it was proved that:
If X is a Dedekind σ-complete weakly σ-distributive Riesz space, f ∈ X 
Our purpose here is to obtain (1) without the assumption that f is bounded (see Theorem 3.3 in the sequel).
Notations and definitions
A Riesz space X is a real vector space on which a partial ordering ≤ compatible with its vector space structure is defined, that is, (X, ≤) is a lattice. In what follows, X denotes a Riesz space.
A sequence (x n ) n∈N of elements of X is said to be (o)-convergent to x ∈ X, and we write x n o → x, if there exists a nonincreasing sequence (a n ) n∈N of elements of X such that a n 0 and
It is possible to prove that x n o → x if and only if (x n ) n∈N is bounded and
This charactherization of order convergence, whose proof can be found in [4] , will be useful later. A sequence (f n ) n∈N of elements of X [a,b] is said to be uniformly convergent to f ∈ X [a,b] , and we write f n u → f , if there exists a nonincreasing sequence (a n ) n∈N of elements of X such that a n 0 and |f
It is easy to check that a sequence (f n ) n∈N of elements of X [a,b] which is uniformly convergent is also Cauchy uniformly, that is, there exists a nonincreasing sequence (b n ) n∈N of elements of X such that b n 0 and, for each k ∈ N,
A bounded double sequence (a ij ) ij of elements of X is said to be a (D)-sequence if, for each i ∈ N, the sequence (a ij ) j∈N is nonincreasing and a ij 0 as j → ∞. These double sequences, as Riečan has mentioned in [7] , can be used to indicate an idea of proximity.
The Riesz space X is said to be a Dedekind σ-complete weakly σ-distributive Riesz space, if it is Dedekind σ-complete Riesz space (i.e., every non-empty, countable subset that has upper bound admits a least upper bound or supremum) and
there is a (D)-sequence (a ij ) ij of elements of X such that,
The set The linear properties for the Kurzweil integral in this sense can be easily established (see [7, Theorem 4] ).
Uniform Convergence theorem
The proof of Theorem 3.3 follows closely the ideas presented by Riečan and Vrábelová in [9] . For this, we need the following lemma whose proof can be found in [6, Lema 3.2.2] or [8] .
In order to prove the Uniform Convergence theorem we will also use the next result, concerning convergence, presented in [6] . 
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considering that the other inequality always holds for bounded sequences.
Since (f n ) n∈N is Cauchy uniformly, there exists a nonincreasing sequence (b n ) n∈N of elements of X such that b n 0 and, for each k ∈ N,
In particular, it follows that,
By (4), for all n ∈ N, we have
Noting that b n (b − a) 0, as n → ∞, the inequality (3) 
By (5), (f n ) n∈N is Cauchy uniformly and, therefore, by Proposition 3.2, there
Thus, there exists a nonincreasing sequence (w n ) n∈N of elements of X such that
Since f n is Kurzweil integrable on [a, b], for each n ∈ N, there is a (D)-sequence a (n) ij ij of elements of X such that, for every ψ ∈ N N , there exists
Using (5), (6) and (7), we have
Consider a triple sequence (c nij ) nij of elements of X defined by
Note that, for every fixed n ∈ N, the bounded double sequence (c nij ) ij is a (D)-sequence of elements of X because, for each i ∈ N, (c nij ) j∈N is a nonincreasing sequence and c nij 0, as j → ∞.
ij . If S = 0, then u 1 = 0 and, by (5), we obtain f ≡ f k , for all k ∈ N. Assuming S ∈ X + \ {0}, there exists, by
Now we will prove that the (D)-sequence (a ij ) ij := (S ∧ b ij ) ij satisfies the Kurzweil integrability condition for f . 
KURZWEIL INTEGRAL FOR RIESZ SPACE-VALUED FUNCTIONS
Note that
On the other hand, by (8) , for n = 1, we have 
